Ziff, Schmid, Lewis, and Tanner (1958) first reported that rheumatoid factors reacting with human Cohn fraction II gamma globulins assessed by means of a latex-fixation test (LEI) were aggregated in the families of hospital patients with rheumatoid arthritis. This evidence for familial aggregation was confirmed by Ball and Lawrence (1961) in the urban population sample of Leigh, England, the test system being a sheep cell agglutination test (SCAT) for rheumatoid factor reacting with rabbit gamma globulin. It was further shown that in these sera there was a graded relationship between the titre in the probands and in the relatives. Somewhat unexpectedly, most of the aggregation occurred in the offspring (Lawrence, 1963) . Bennett and Burch (1968 a, b) found significant aggregation of rheumatoid factor reacting with human gamma globulin (BFE) by sib-pair analysis in Pima but not in Blackfeet Indians, but showed that the aggregation was related to sibship size and therefore considered it was not genetically determined. Fudenberg and Franklin (1965) observed families in which there appeared to be a genetically-determined basis for both the rheumatoid factor and the reactant 7S gamma globulin.
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In view of these conflicting results and the continuing uncertainty as to the significance of familial aggregation, we have made a survey of the firstdegree relatives and spouses of persons with positive tests for rheumatoid factor in a rural population sample in Wensleydale in the north of England.
Methods
Throughout this paper titres are given as reciprocals. All persons having a positive SCAT at a titre of 32 or more or a positive latex-fixation test (LFT) at a titre of 640 or more in a population sample aged 15 and over tested in Wensleydale in northem England were included as probands. Their spouses and first-degree relatives aged 15 and over living in the United Kingdom were examined clinically by the two rheumatologists who also examined the population sample with which they were compared.
X rays of the hands and feet and a blood sample were taken. The serum was examined for rheumatoid factor using the SCAT and LFT. The SCAT was tested in Manchester, the LFT in Leiden.
Probands
Probands were also classified as a relative or spouse if another member of the family was sero-positive provided this other member was in the original population sample.
Both tests were positive in fourteen of the probands, five of whom had rheumatoid arthritis. These probands had forty first-degree relatives, of whom 36 (90 per cent.) have been tested, and seven spouses, all of whom were tested (Table I) .
The LFT alone was positive in 36 probands, two of whom had rheumatoid arthritis. They had 113 firstdegree relatives, of whom 87 per cent. have been tested, and 24 spouses all of whom were tested. The SCAT alone was positive in eight probands, one of whom had rheumatoid arthritis. They had fourteen relatives, twelve of whom were tested, and five spouses, four of whom had a blood test.
Results
Of the 48 first-degree relatives of SCAT-positive probands who have been tested, four had a titre of 32 or more, whereas 1 * 3 would have been expected in a sample of the Wensleydale population of this size and age distribution (Table II) . The frequency of positive tests was thus roughly three times that in the population as a whole. In view of the small numbers studies this is not formally significant, but is of the same order as in the Leigh family survey. None of the eleven spouses had a positive test. The subgroups of parents, siblings, and offspring were too small to yield significant differences.
The LFT was positive in sixteen persons among the 122 first-degree relatives of LFT-positive probands, more than twice the expected number of relatives, but only the expected number of spouses (Table III) . The excess in relatives as a whole is significant. It is also significant in the parents or offspring when these are considered apart, but not in siblings. The prevalence of positive results with either test showed no sex differences.
The relatives were divided into three groups: those in which the proband had both the SCAT and LFT positive (dual positivity), those, in which only the SCAT, and those in which only the LFT was positive.
The SCAT was positive 4j times as often as expected in relatives in the first group (Table IV) (Ball and Lawrence, 1961) . The application of the formula of Edwards (1960) to the present findings produced a K value much below that which would be expected with single gene dominant or recessive inheritance but a close fit for a multifactorial inheritance (Table VIII) .
There has been considerable inbreeding in the population of Wensleydale in the past, but there is no evidence that rheumatoid arthritis depends on a recessive inheritance and it is thus unlikely that such inbreeding would influence the gene frequency in the population. In the island of Marken where inbreeding is very high, the prevalence of positive tests for rheumatoid factor is little higher than in the population on the mainland (Steiner, Westendorp Boerma, de Ble'court, and Valkenburg, 1968) . It is not proposed to discuss the possible environmental causes in this paper as they will be considered in a later communication. Goudie (1966) , in a study of 145 healthy twin pairs, found little difference in the degree of concordance for rheumatoid factor between monozygous and dizygous twins, but dual positivity was not assessed. In any case a purely genetic cause is out of the question because of the relationship of rheumatoid factors to age and the uneven increase which occurs with age (Ball and Lawrence, 1961) .
When dual positivity was studied by us in the relatives of hospital patients, a slight increase was found compared with the general population (Table  IX) . There may thus be a slightly greater tendency to develop rheumatoid arthritis in those carrying a trait related to dual positivity and this is confirmed by the excess of clinical arthritis in the relatives of dual positive individuals in this study.
O 'Brien, Bennett, Burch, and Bunim (1967) , analysed their data as a continuous variable, using the correlation scores between parent and offspring. By this method r was -0 * 026 in the Blackfeet and + 0 053 in the Pima Indians and the coefficient of correlation was not significantly different from zero. They concluded that there was no evidence of any complex or simple hereditary mechanism for rheumatoid factor in their populations. These with positive serology, one does not find an increased incidence, but that one does so in people picked up in population surveys.
DR. LAWRENCE Presumably, in the hospital patients, the disease process eventually gives rise to a tendency to produce anti-gamma-globulins in persons who are not genetically predisposed. This is a more important cause of rheumatoid factor in these patients and it overshadows any genetic factor. We find, looking at the x rays of relatives of hospital patients with arthritis, that they have about seven times as much severe erosive arthritis as the population sample. I should imagine that the genetic factors are very complex and that a tendency to produce rheumatoid factors reacting with both human and rabbit gamma globulin is only a small and unimportant factor. 
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